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CORNEAL CONTACT LENS AND METHOD FOR
TREATING MYOPIA

BACKGROUND OF THE INVENTION 5

1. Field of the Invention

The present invention relates generally to corneal
contact lens and their use in treating myopia. More
particularly, the present invention involves a corneal
contact lens which is shaped to provide altering of the
patient’s cornea during continued wear in a manner
which reduces the myopic condition.

2. Description of Related Art

Myopia, also known as nearsightedness, i1s a condition
where the radius of curvature of the cornea is smaller
than normal. Individuals with this condition have diffi-
culty in focusing on distant objects because the cornea
is curved too sharply to provide adequate focusing.
Myopia is 2 common condition for which no entirely
suitable permanent treatment has been developed.

One approach to correcting myopia is through surgi-
cal reshaping of the cornea. However, such surgical .
procedures have not been entirely proven and there is
some question as to the permanency of the surgically
altered lens shape. Another approach is to alter the
corneal shape by wearing corneal contact lenses which
are designed to continually bias or exert pressure on the
cornea to gradually force or mold the cornea into the
desired normal corneal curvature. A retainer lens is
then worn on a part-time basis to prevent the cornea 30
from returning to its original shape. This method of
treatment is commonly referred to as orthokeratology..

The success of any treatment by orthokeratology is
dependent upon the shape and structure of the corneal
contact lens. There presently is a need to provide lens 35
shapes which are useful in promoting relatively rapid
and safe reshaping of the myopic cornea. Further, such
corneal contact lenses must be comfortable to wear and
provide acceptable vision correction during the cornea
reshaping process.

SUMMARY OF THE INVENTION

In accordance with the present invention, a corneal
contact lens is disclosed which is useful in changing the
radius of curvature and shape of the myopic cornea into 45
the desired configuration for normal vision. The lens of
the present invention includes a central zone and tear
zone located concentrically around the central zone.
The two zones are integral with each other and the
radius of curvature of the tear zone is smaller than the -50
central zone. It was discovered that such a corneal
contact lens shape is useful in changing the shape of the
myopic cornea to that of a normally shaped cornea. The
sharper curve of the tear zone provides a ring shaped
area where tear fluid is concentrated between the lens 55
and cornea. It also provides for reshaping or molding of
the myopic cornea to reduce curvature and improve
VISIOn.

As a feature of the present invention, the corneal
contact lens may also include a peripheral zone which is
located concentrically around and integral with the tear
zone. The peripheral zone has a radius of curvature
which is greater than or equal to the radius of curvature
of the central zone. In addition, the various dimensions
of the lenses are designed to promote desired changes in 65
the shape of the myopic cornea. As another feature of
the present invention, the tear zone portion of the lens is
laterally thinner than the central zone or peripheral
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zone. This configuration is éspecial-ly well suited for

promoting change of the myopic cornea toward the

normally shaped cornea.
The above discussed and many other features and

attendant advantages of the present invention will be-
come better understood by reference to the following
detailed description when viewed in conjunction with
the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a sectional side view of a preferred exem-
plary corneal contact lens in accordance with the pres-
ent invention.

FIG. 2 is a front view of the preferred exemplary lens

shown in FIG. 1.

DETAILED DESCRIPTION OF THE
PREFERRED EXEMPLARY EMBODIMENTS

A preferred exemplary corneal contact lens in accor-

dance with the present invention is shown generally at

10 in FIGS. 1 and 2. The lens 10 includes a central
portion or zone 12, a tear portion or zone 14, and a
peripheral portion or zone 16. The overall dimensions
of the lens 10 are within the normal ranges for corneal
contact lenses. The outside diameter of the lens 10 is
typically between about 5 to 20 millimeters with other
diameters being possible in special cases. The lens has a
lateral or cross-sectional thickness of between about
0.05 millimeters to 10 millimeters. Thicknesses in the
range of 0.05 to 0.5 millimeters are preferred.

The central zone 12 has a radius of curvature of be-
tween about 4 to 20 millimeters. The diameter of the
central zone 12 is between about 2-12 millimeters. Pre-
ferred ranges for the radius of curvature and diameter
are 7 to 10 millimeters and 4 to 8 millimeters, respec-
tively. The tear zone 14 is integral with the central zone
12 in that the lens 10 is machined or molded from a
single piece of plastic. The tear zone 14 forms a ring
around the central zone 12. The radial thickness of the
tear zone ring 14 is between about 0.2 to 10 millimeters.
The radius of curvature of the tear zone 14 is between
about 0.1 to 12 millimeters. The preferred ranges are
from 0.2 to 5 millimeters for the radial thickness and 7 to
10 millimeters for the radius of curvature.

As an important aspect of the present invention, the
radius of curvature of the tear zone 14 must be smaller
than the radius of curvature for the central zone 12.
This creates a zone of increased curvature around the
central zone which provides desirable reshaping of the
cornea. In addition, a circular tear channel or duct is
formed between the tear zone 14 and the eye to provide
a concentrated circular zone or reservoir of tear fluid
which helps position the lens centrally on the cornea
and enhances lens wearing comfort. |

Although not essential, it is preferred that the lateral
thickness of the tear zone 14 be less than that of the
central zone 12. This increases the reshaping effect of |
the lens on the cornea and also increases :he size of the
tear duct or reservoir.

The peripheral zone 16 is also integral with the cen-
tral zone 12 and tear zone 14 in that it is also preferably
machined or molded from the same piece of polymer
material. The peripheral zone 16 has a radius of curva-
ture of between about 4 to 20 millimeters. The radial -
width of the ring defined by the peripheral zone 16 is
between about 0.2 to 12 millimeters. The preferred _
ranges are 8 to 15 millimeters for the radius of curvature
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and 0.5 to 6 millimeters for the radial thickness. Prefera-

bly, the radius of curvature for the peripheral zone 16
will be greater than the radius of curvature for the
central zone. In addition, it is also preferred that the
lateral thickness of the peripheral zone 16 be greater
than the thickness of the tear zone 14. In an exemplary
lens the lateral thickness of the central zone 12 is 0.5
millimeters, the tear zone 14 lateral thickness is 0.25
millimeters, and the peripheral zone 16 lateral thickness
1s 0.5 millimeters.

The lens 10 can be made according to any of the
known machining or molding processes which allow
vanable radii of curvature lenses to be formed. The
preferred procedure is to machine the lens from buttons
or disks as is commonly known. The materials used in
making the lens 10 can be any of the conventional poly-
mers used in oxygen permeable hard, semi-hard and soft
hydrogel corneal contact lenses. These materials in-
clude a variety of silicone and fluorine substituted acryi-
ates and the soft hydrogel or silicone lens material used
in contact lenses. If desired, the three zones 12, 14 and
16 can be made from the same lens material or different
lens materials. For example, a suitable lens 10 could
include a hard plastic central zone 12 and peripheral
zone 16 while having a semi-hard or soft tear zone 14.
Additional control over corneal reshaping or molding is
provided by this ability to vary the hardness of the
individual zones.

A study was conducted on 20 eyes (10 patients) over
a two-month period in which lenses made from a fluo-
rine acrylate plastic shaped in accordance with the
present invention were prescribed. The patient criterna
was: myopia up to 6 D (diopters); no previous wearing
of gas permeable hard contact lenses; keratometer read-
ings of from 40.00 through 46.00; no more than 3 diop-
ters of corneal cylinder; no pathology; age 15 through
40; and able to wear gas permeable hard contact lens
with reasonable comfort. |

For each eye, three to four lenses were made with
different diopters. The first lens was one diopter flatter
than the flattest keratomer reading or 50 percent of the
difference between the flat C.K. (corneal keratometer
reading) and the flat T.K. (temporal keratometer read-
ing). All keratometer readings were obtained with a
Bausch & Lomb keratometer. T.K. readings were ob-
tained by having the patient look with the right eye
nasally to the left horizontal *“+* sign on the keratome-
ter ring. The second, third and fourth lenses were all
one diopter flatter than the preceding lens to provide
gradual flattening of the cornea as the patient prog-
ressed from the first through the fourth set of lenses.
The last lens in the series became a retainer lens to
maintain the new cornea shape.

All of the patients in this study showed reshaping of
the cornea and reduction in myopia. In other studies,
the best results were achieved with the patients who
had never worn hard contact lenses and who had a
moderate amount of corneal curvature (42 through 44).
Steeper (46-49) and flatter (36-39) corneas are not as
easily reshaped due to their structure.

Having thus described exemplary embodiments of the
present invention, it should be noted by those skilled in
the art that the within disclosures are exemplary only
and that various other alternatives, adaptations and
modifications may be made within the scope of the
present invention. Accordingly, the present invention is
not limited to the specific embodiments as illustrated
herein, but is only limited by the following claims.
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What is claimed is:

1. A corneal contact lens comprising:

a central zone having a central zone radius of curva-
ture and a central zone lateral thickness;

a tear zone located concentrically around said central
zone, said tear zone being integral with said central
zone and having a tear zone radius of curvature and
a tear zone lateral thickness wherein said tear zone
radius of curvature is smaller than said central zone
radius of curvature; and

a peripheral zone located concentrically around said
tear zone, said peripheral zone being integral with
said tear zone and having a peripheral zone radius
of curvature and a peripheral zone lateral thickness
wherein said peripheral zone radius of curvature 1s
greater than or equal to said central zone radius of
curvature and wherein said central zone and said
peripheral zone each have a lateral thickness which
is greater than the lateral thickness of said tear
Zone.

2. A corneal contact lens according to claim 1
wherein said central zone radius of curvature is between
about 4 to 20 millimeters.

3. A corneal contact lens according to claim 2
wherein said tear zone radius of curvature is between
about 0.1 12 millimeters.

4. A corneal contact lens according to claim 3
wherein said peripheral zone radius of curvature is
between about 4 to 20 millimeters.

5. A corneal contact lens according to claim 1
wherein said central zone has a diameter of between
about 2 to 12 millimeters.

6. A corneal contact lens according to claim 3
wherein said tear zone defines a tear ring having a radial
thickness of between about 0.2 to 10 millimeters.

7. A corneal contact lens according to claim 6
wherein said peripheral zone defines a peripheral ring
having a radial thickness of between about 0.2 to 12
millimeters.

8. A corneal contact lens according to claim 4
wherein said central zone has a diameter of between
about 2 to 12 millimeters.

9. A corneal contact lens according to claim 8
wherein said tear zone defines a tear ring having a radial
thickness of between about 0.2 to 10 millimeters.

10. A corneal contact lens according to claim 9
wherein satd peripheral zone defines a peripheral ring
having a radial thickness of between about 0.2 to 12
millimeters.

11. A corneal contact lens according to claim 1
wherein said lens is made from an oxygen permeable
semi-hard or hard plastic. |

12. A corneal contact lens according to claim 1
wherein said lens is made from a soft hydrogel plastic.

13. A corneal contact lens according to claim 1
wherein said lens is made from soft silicone polymer.

14. A corneal contact lens according to claim 1 which
includes a central zone made from hard or semi-hard
plastic and a tear zone made from a soft polymer.

15. A corneal contact lens according to claim 14
further including a peripheral zone made from a soft
polymer.

16. A method for treating a myopic eye having a
cornea with a given shape, wherein said method com-
prises the step of wearing a lens on the cornea of said
eye for a sufficient time to alter the shape of said cornea,
said lens comprising:
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a central zone having a central zone radius of curva-
ture and a central zone lateral thickness;

a tear zone located concentrically around said central

zone, said tear zone being integral with said central

zone and having a tear zone radius of curvature and.

a tear zone lateral thickness wherein said tear zone
radius of curvature is smaller than said central zone

radius of curvature; and

a peripheral zone located concentrically around said

tear zone, said peripheral zone being integral with
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‘said tear zone and having a peripheral zone radius

of curvature and a peripheral zone lateral thickness
wherein said peripheral zone radius of curvature 1s
greater than or equal to said central zone radius of
curvature and wherein said central zone and said
peripheral zone each have a lateral thickness which
is greater than the lateral thickness of said tear

ZO1eE.
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57 ABSTRACT

A corneal contact lens for use in treating myopia by con-
trolled corneal molding. The lens includes a central zone
having a central zone radius of curvature and a tear zone

located concentrically around the central zone. The tear zone

1s integral with the central zone and has a radius of curvature

which 1s smaller than the central zone. The lens may also

include a peripheral zone located concentrically around the
tear zone wherein the peripheral zone has a radws of

curvature equal to or greater than the central zone.
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